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PREFACE 

This  paper  was  written  in  1973  to  report  on  work  that  I  did  at  the  TNO-IBBC 
institute  for  Applied  Technological  Research  in  Delft,  the  Netherlands,  and 
at  the  Delft  University  of  Technology,  also  in  Delft,  the  Netherlands. 
The  paper  was  privately  circulated  among  people  at  the  IBM  Research  Center 
in  Yorktown  Heights,  N.Y.,  and  by  them  to  others,  but  it  was  never  published. 
Because  of  a  number  of  references  made  to  this  paper  in  the  literature,  it  was 
decided  to  make  it  available  as  a  departmental  report;  no  changes  have  been 
made  to  the  original,  nor  any  attempts  to  bring  it  up  to  date:  it  is  a  direct 
photographic  reproduction  of  the  1973  paper. 

The  paper  deals  with  the  computational  intricacies  of  assembling  and  solving 
the  linear  system  of  equations  that  arise  from  applying  the  finite  element 
method  to  civil  engineering  structural  analysis,  but  the  method  presented 
can  in  principle  be  applied  wherever  a  network  obeys  Kirchhoff's  laws. 
The  "generalized  element  method"  is  an  improvement  over  older  methods  of 
solving  stiffness  matrix  equations.  It  offers  a  clean,  very  general  theoretical 
basis,  a  very  efficient  algorithm  that  achieves  the  low  operation  counts 
of  linked  list  techniques  without  any  of  the  overhead  associated  with  those, 
and  great  flexibility  in  setting  up  the  equations. 

The  method  has  been  used  since  1973  in  the  DIANA  system  developed  at  TNO-IBBC 
as  a  general  purpose  program  for  performing  structural  analysis  and  has  indeed 
proven  to  be  very  fast,  flexible  and  reliable.  It  routinely  deals  with  systems 
containing  5000  equations  and  a  "bandwidth"  of  up  to  about  A00. 
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